This view was supported by the most workers until Evans and Burr,' and Burr and Burr' noted a new dietary deficiency in fat-free diet, by which rats developed a characteristic symptom, the so called scaly tail condition. Furthermore they" indicated that linoleic acid was highly important and the rats receiving the acid lost the scales and dandruff from their feet and backs and were cured. This investigation has stimulated the author to determine what kinds of fatty acids and their glycerides are essential and what role they play in nutrition.
The author has carried out some preliminary experiments with white rats on highly purified fat-freediet with or without pure fatty acids.
The procedure and results are described in the following : now put into 95% alcohol to remove the moisture, then it was extracted with ether for 7-10 days.
Starch-Starch (Japanese pharmacy preparation) was boiled with 95% alcohol for 11/2-2 hours and thenwas extracted with ether for 7 days. But it must be borne in mind that there are some fatty substances within the granule which are non-extractiable. b) Preparation of yeast extract. Baker's yeast (Preparation of Oriental Yeast Company in Tokyo) was extracted with 50%, 65%, 75%,, and 830% alcohol successively.
All the filtrates were combined and evaporated under reduced pressure. The concentrated extract wasthen slightly acidified with hydrochloric acid and shaken with ether to remove fat completely ; the ether was evaporated off and used as the source of vitamin B.
c) Basal diet consisted of 21% purified casein, 75% purified starch and 4 % McCollum's salt mixture, supplementing with 5 cc of the yeast extract for every 100 gms. of the diet (each cc was equivalent to 1 gm. of the original yeast).
As vitamin A and D sources, one drop of 1 % biosterol free from fat and of 0.001% irradiated ergosterol was given per rat per day respectively. ‡U .
The results of animal experiments were summarized as follows :
a) The animal group fed on the basal diet administered with 3 drops of linoleic acid (0.078 gm. corresponding to about 0.5%) grew healthy ; the hair was very fine and lustrous. It was especially noticeable that the eyes were extremely clear and bright.
b) The group fed with oleic acid instead of linoleic acid showed the sign of losing hair around thenose and the mouth. First, swelling of the front paws was noticed and later slight " scaling " appeared on the hind legs. But this symptom seemed to be specific since the growth was continuing at an approximately normal rate.
c) The rats reared on the basal diet alone developed a disease resembling pellagra. The body weightgradually decreased. First, the loss of hair around the nose, the mouth and the eyes took place ; later there were hemorrhage of the nose, cracking of the corners of the mouth and inflamation of the eyes ; the eyes were often closed by accumulation of secretion ; sometimes the skin over the chest became bare and inflamed. In all cases the front paws were swollen and the hindlegs became "scaly."
Some had gangrene in front paws and others necrosis inside of the mouth cavity. They could not live in this condition much longer unless they were administered with linoleic acid.
On post-mortem examination there was no definite macroscopic change found in the internal organs except atrophy of lymphous system. Fig. 2 shows one example-The rat (a) had the symptoms described above, and was suffering from inflamation of chest, swelling of paws, " scaling " of hind legs and pus under arms . This rat lost its weight gradually, and suddenly from 116 gms. to 94 gms. within only two days. When such a rapiddecrease occurred, death happened soon. By administering 2 drops of linoleic acid daily, the rat regained its weight, and in a few days pus under arms vanished and a new skin appeared. Its weight increased to 150 gms. during the treatment of the acid for 20 days, and the rat (b) recovered completely. In the case of linolenic acid the author has been obtaining a similar result to linoleic acid.
It seems to the author that the reduction of the amount of the acids to as little as one or two dropsmay be possible. Further experiments with different kinds of fatty acids are now in progress. Fig. 1 . illustrates some of the symptoms produced by fat-free diet. The rat (a) died two days after the photograph had been taken and the rat (b) died soon after the photograph had been taken. Fig. 2. a) illustrates the rat showing typical changes, b) the same rat after daily administration of2 drops of linoleic acid for 20 days, showing complete recovery. Fig. 3 shows the process of recovering of the " scaly " feet produced by fat-free diet ; a) before treatment, b) 11th day after starting daily administration of 3 draps of linoleic acid, c) 14th day after. 
